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This report constitutes Volume II of Technical Report No. 134 and

INTRODUCTION

contains data from Cruise Oshawa-1, 12-26 March 1963, and Brown Bear

Cruise 320, 28 March - 10 April 1963.

these cruises and the scientific program of which they were a part will
be found in Volume I, together with descriptions of the observations

made, the methods of collecting samples and the methods of determination
A list of the personnel engaged in collecting and pre-

of properties.

paring the data and a bibliography will also be found in Volume I.

The crulse tracks and station locations for cruises Oshawa-l and
Brown Bear 320 will be found in Figures 1 and 2 of this volume.

EXPLANATION OF DATA TABLES

The information in the data tables was transcribed directly from

IBM cards using an IBM 140l Data Processing System. A blank space in
the tables or headings indicates that no observation was taken. The

original data and the interpolated and computed values punched on the
cards are in most cases recorded or coded in accordance with the pro-
cedures used by the National Oceanographic Data Center; however, some
weather information is coded with U.S. Navy Hydrographic Office codes.
The codes used to describe weather and sea conditions, etc., will be

found in NODC Publication M-2 (National Oceanographic Data Center, 1964)

or in H.O. Publication No. 606-c (U.S. Navy Hydrographic Office, 1996)
and H.O. Publication No. 607 (U.S. Navy Hydrographic Office, 1955a).

(See References in Volume I.) Some changes were made in the card format,

but these do not affect the arrangement of the data in this report.
Abbreviations and column headings are described below and, where neces-
sary, the NODC or Hydrographic Office numerical codes have been repro-
duced to aid in interpreting the data.

Abbrevietions and Headings Used in Data Tables

DATE

HR (Hour)

LAT (Latitude
and
LONG (Longitude)

For Observed Values the date given is
Greenwich day/month/ypar. For Biological
Data the date given is local (ship's time,
+8 zone) day/month/year.

Greenwich mean time to the nearest tenth of
an hour of the messenger drop on the first
cast.

In degrees and minutes; or in degrees,
minutes, and tenths of minutes on some
stations.

A discussion of the objectives of

- g
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SNDG (Depth of water)

WEA (Weather)

WIND VEL __ DIR__
(Wind velocity and
direction)

BAROM (Barometric
pressure )

TEMP DRY __ WET __
(Air temperature, dry,
wet bulb)

RELHU (Relative
Humidity)

WTRCIR (Water color)

SECD1 (Water trans-
parency)

SEA __ DIR __ (Sea
state and direction)

SWELL __ DIR __
(Swell amount and
direction)

DOM WAVE DIR _
HT PER
(Dominant wave direc-
tion, height, and
period)

Depth of water in meters at the station
as determined by the ship's echo sounder.
This depth was generally recorded im-
mediately after the ship arrived on
station.

State of the weather. One of two possi-
ble codes was used for reporting present
weather., A two-digit number in this
space indicates use of WMO Code L6TT,
shown on page 9 ; one number preceded by
an X indicates use of WMO Code 4501,
shown on page 11. The X has no signifi-
cance except to indicate which code was
used.

Wind velocity in knots. Wind direction,
see code, page 8.

To obtain the barometric pressure in nilli-
bars, add 900 if this number is above 50;
add 1000 if below 50.

In degrees Celsius

Expressed in per cent.

Expressed according to the Forel-Ule scale.
See code, page 10.

Depth in meters to which a 12-inch (30.5 cm)
Secchi disk could be seen on daylight
stations.

State of the sez, see code, page 8 .
Direction from which sea was coming, see
code, page 8 .

Height and wave length of swell, see code,
page 8 . Direction from which swell was
coming, see code, page 8 .

Dominant wave characteristics (National
Oceanographic Data Center, 1964) were re-
ported on some cruises instead of sea and
swell, Direction from which waves were
coming, see code, page 8 . Height of waves,
see code, page 8 . Period of waves, see
code, page 11,
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CLOUD TYPE __ AMT __
(Cloud type and emount)

VIS (Visibility)

WIRE ANGLE(S)

CST (Cast)

DEPTH

TEMP (Temperature)
SAL (Salinity)

SIGMA-T (o4 )

OXYGEN (Dissolved Oxygen)
ML/L
MGA/L

AOU (Apparent oxygen
utilization)

SATN (Saturation)

PHOS (Phosphate-
phosphorus )

NITR (Nitrate-nitrogen)
SIL (Silicate-silicon)

CHL-A (Chlorophyll a)

Cloud type, see code, page T .

cloud cover, see code, page T .

Range of visibility.

In degrees. Wire angles are tabulated only
for those casts whose numbers appear in the
"Cast" column at the left of the page, i.e.,
The

casts from which data were obtained.

first number is the wire angle for Cast 1,
or the lowest numbered cast appearing, the
etc. Dashes (- -) indi-
cate the wire angle was not recorded for

second for Cast 2,
that cast.

Cast number.

Depth in meters from which sample was

obtained.

In degrees Celsius.

In parts per thousand (°/oo).

Ar. expression for the density of sea water
at atmospheric pressure, having the indi-
cated temperature and salinity.
sigma-t values to density, divide by 1000
and add 1; thus sigma-t 22,42 = density

1.02242,

In millilitercz per
In milligram-atows

In milligram-atoms

Per cent of oxygen

Ir microgram-atoms

In microgram-atoms

In microgram-atoms

liter
par liter

per liter

caturation

per liter (ug-at/1)

per liter (ug-at/1)

per liter (ug-at/1)

In milligrams per cubic meter

Amount of

See code, page T .

To couvert

~
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PRODUCTIVITY, LAB-I
(Incubator produc-
tivity)

PRODUCTIVITY, DECK-I
(Simulated in situ
productivity)

LIGHT SAT

PROD (Productivity)

FIIT (Filter)

IRRAD (Irradiance)

0XY (Dissolved oxygen)

WATER COLUMN VALUES

MESSENGER TIME

INCOMING SOIAR
RADIATION - AM
M

ZOOPLANKTON

> g

Expressed as milligrams carbon assimilated
per cubic meter per hour.

Expressed as milligrams carbon assimilated
per cubic meter per day.

Data from light saturation experiments.
Refer to text, page 6 of Volume I.

Productivity of sample recelving the indi-
cated amount of illumination. Expressed as
milligrams of carbon assimilated per cubic
meter per hour.

Indicates the per cent of total incubator
illumination transmitted to the sample
through a neutral density filter. The total
incubator illumination in units of lux is
listed at the bottom of the Biologiccl Data
section.

Per cent of surface solar radiation reaching
the indicated depth.

Units are indicated in the column heading.
In the Biological Data section oxygen is
reported in milligram-atoms per liter. In
the Interpolated and Computed Values oxygen
is reported in milliliters per liter.

Integrated values over the water column from
the surface to the bottom of the euphotic
zone for CPI1-A, LAB-I, and DECK-I. The
values at 100 meters and below are not in-
cluded in this integration because they are
below the euphotic zone.

Messenger time (ship's time, +8 zone) of the
productivity cast.

Expressed in calories per square centimeter.
The AM value 1s the integrated value of in-
coming raediation from sunrise to ship's
noon; MM represents from ship's noon to
sunset.

Indicates that zooplankton samples were col-
lected at this station. The information
following indicates the type of sampler or
net used, the type of tow mede, the times of
the tow, and the depths sampled, as follows:




(CLARKE-BUMPUS )

(HALF-METER NET)
(MIDWATER TRAWL)
HORIZ

VERT

OBL

STEP

TIME (from - to)

DEPTHS

Clarke-Bumpus sampler

Half-meter net

Midwater trawl

Horizontal tow

Vertical tow

Oblique tow

Stepped tow

Ship's time (+8 zone) of the tow

Depths sampled

Example: Station 318-6
ZOOPLANKTON (CLARKE-BUMPUS) HORIZ - TIME 0154-0204 DEPTHS 100, 70

LIGHT SATURATION
INCUBATOR ILIU-
MINATION

SP VOL ANOMALY
(Specific volume
anomaly, 10°6)

GEOPOT ANOMALY (Geo-
potential anomaly,

TAD)

POT ENERGY (Potential
energy snomaly)

0232-0243 30, ©

means that two horizontal tows using Clarke-
Bumpus were made. The first tow begen at
0154 ship's time, lasted until 0204 and
sampled at 70 and 100 meters (two samplers
on the wire). The second tow sampled at the
surface and 30 meters and lasted from 0232
to 0243 ship's time.

Total incubator illumination for light
saturation experiments. Expressed in lux.

The anomaly of specific volume &t the indi-
cated temperature, salinity, and pressure
compared to a standard water of (°C tempera-
ture and 35 °/oo salinity, at the same
pressure. Tabular values multiplied by 10-°
will give the anomaly in units of cubic
centimeters per gram.

Gecpotential anomaly in dynamic meters of
the layer of water between the surface and
the indicated depth.

Potential energy anomaly in units of 108
ergs per square centimeter of the layer of
water between the surface and the indicated
depth.

~
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VAR RATIO (Variance
ratio)

E(T) (Temperature
interpolation error)

E(s) (Salinity inter-
polation error)

E(0) (Oxygen inter-
polation error)

The ratio of the variance of the interpo-
lation polynomial to the variance of the
measurement., The value of the variance
ratio is an indication of the adequacy of
the vertical spacing of the observed values
upon which the interpolation is based., See
page T of Volume I. Values close to 1
indicate optimum spacing. Values greater
than 3 indicate that the vertical spacing is
inadequate to represent faithfully the dis-
tribution of properties in this region of
the curve, In the case of missing values,
where different combinations of observed
values may be used to interpolate at the
same depth, the variance ratio which indi-
cates the worst spacing has been printed.
Values greater than 100 have been printed as
9G.99, If the observed depth corresponds to
a desired standard depth, no interpolation
is made and the variance ratio is not com-
puted.

Interpolation error, in degrees Celsius, of
the temperature value at this depth. For a
discussion of the interpolation error, see
page T of Volume I. If the observed depth
corresponds to a desired standard depth, the
interpolation error will be zero.

Interpolation error, in parts per thousand,
of the salinity valuc at this depth. See
comments under E(T) above.

Interpolation error, in milliliters per
liter, of the oxygen value at this depth.
See comments under E(T) above.

Indicates s questionable value. See page 8
of Volume I.

Indicates a hand-interpolated value. GSee
page 8 of Volume I.

Codes Used for Reporting Observations

Taken from National Oceanographic Data Center Publication M-2,
"Processing Physical and Chemical Data from Oceanographic Stations,"
or U.S. Navy Hydrographic Office Publication No. 606-c, "Hydrographic

Office Observers Manual.

Bathythermograph Observations,"” or U.S. Navy

Hydrographic Office Publication No. 607, "Inctruction Manual for Ocecan-

ographic Observations."

—
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Cloud Type (taken from NODC

Code

X O OV FWEHO

Amount

CArT0S] e @ -
Cirrocumulus . .
Cirrostratus . .
Altocumulus . .
Altostratus . .
Nimbostratus . .
Stratocumulus .
Stratus . . .

Cumulus . . .« .
Cumulonirbus . .

Publication M-2) WMO Code 0500

Ci
Cc
Cs
Ac
As
Ns
Sc
st
Cu
Cb

Cloud no visible owing to darkness, fog, duststorm, sandstorm,
or other analogous phenomena

of Cloud Cover (taken from NODC Publication M-2) WMO Code 2700

Code

OO\ F W = O

0 0

1 oktu or less, but not zero 1/10 or less, but not zero
2 oktas 2/10 - 3/10

3 oktas 4/10

4 oktas 5/10

5 oktas 6/10

6 oktas 7/10 - 8/10

T oktas or more, but not 8 oktas 9/10 or more, but not 10/10
8 oktas 10/10

Sky obscured, or cloud amount
cannot be estimated

Visibility (taken from NODC Publication M-2) WMO Code 4300

Code

DO\ FW DO

\O

less than 50 metres (lass than 55 yards)

(approx. 55-220 yards)
approx. 220-550 yards)
approx.
approx.
approx.

50-200 metres
200-500 metres
500-1,000 metres
l- 2 km

2- 4 km

4210 km

10-20 km
20-50 km

50 km or more

approx.
approx.
30 n.m. or more)

(
(
(
(
(approx.
(
(
(

550 yards-5/8 n.m.)
5/8-1 n.m.)

1- 2 n.m.)

2- 6 n.m.)

6-12 n.m.)

12-30 n.m.)

A 2o 4 *,

AR .
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Direction (taken from NODC Publication M-2)
Compass Direction from which Wind, Sea, or Swell is coming

Code
-4
00 Calm, or no value
0l to 36 Each value represents l/lO of the true direction in
§ degrees, measured clockwise from the north, with 36
representing true north.
State of the Sea - Wind Waves (taken from NODC Publication M-2)
WMO Code 3700
Code Description Height (Feet)
0 Calm (Glassy) 0
1 Calm (Rippled) 0-1/3
2 Smooth (Wavelets) 1/3 -1 2/3
3 Slight 12/3 -4
L Moderate hy - 8
5 Rough 8 - 13
6 Very Rough 13 - 20
T High 20 - 30
8 Very High 30 - 45
9 Phenomenal over L5
Swell Conditions (taken from H.0. 606-c or H.O. 60T7)
Approx. Height e . Approx. Length
Code in Feet Description in Feet
0] 0 No swell 0
1 Short or average 0 - 600
2 1-6 Low swell Long Above 600
3 Short 0 - 300
L 6 - 12 Moderate Average 300 - 600
5 Long Above 600
6 Short 0 - 3C0
i ) High Average 300 - <00
than 12 %
8 Long Above €00
9 l=l= Confused

-4

hd




¥ hunge g
i

. N
i et e SEbes

98

s,
e

[

L T

-mu-:..m Py
T T
Sar ey

57
Prmid g B

gt Bmpeg Brne | WedeeEte w0 iBaa| D

el el
3 ®

iz

i
iiisis

wsariiwed agiint | Camiommman taki e
ey W

43
———

NUMERICAL WEATHER CODES—PRESENT WEATHER

42

Tay ey e | oy sa WOT gmaen |
bl el e

I'CE o
i

Cambiaamsn pimsman tmi wf] mias 4 aaei a
i B i o=y — - [T S p——

— ——

This code will be found 1n NODC Publ M-2 WMO Ccde LETT

—

v



S

aa”

10

Water Color (taken from NODC Publication M-2)

Forel-Ule scale and conversions from per cent yellow and
per cent brown scales

SIS

Per Cent Per Cent Forel-Ule Code
Yellow Brown Scale

0] I 01
2 II 02
5 III 03
9 v ok
14 \') 05
20 Vi 06
27 VII o7
35 VIII 08
Ly IX 09
54 X 10
65 0 X1 11
2 XI1 12
5 XIII 13
9 X1v 1L
14 XV 15
20 XvVI 16
27 XVII 17
35 XVIII 18
LL XIX 19
54 XX 20
65 XXI 21

Height of Dominant Waves (taken from NODC Publication M-2) WMO Code 1555

Cede Code 1r 50 15 added to direction
O less than 1/k m (1 ft) 0 5 m (16 ft)
1 1/2 m(l1/2 ft) 1 5 1/2 m (17 1/2 ft)
2 1 m (3 ft) 2 6 m (19 ft)
3 112m(5 ft) 3 61/2m (21 £t )
L 2 m (6 1/2 ft) L 7 m (22 1/2 ft)
5 21/2m (8 ft) 5 T1/2 m (24 ft)
6 3 m (9 1/2 ft) 6 8 m (25 1/2 ft)
7 31/2m (11 ft) 7T 81/2 m (27 ft)
8 4 m (13 ft) 8 9 m (29 ft)
9 UWi1/o2m (ib ft) 9 91/2 m (30 1/2 ft)
x Height not determined



Period of Dominant Waves (taken from NODC Publication M-2) WMO Code 3155

11

Code

O FWw Y

CODE
5 seconds or less 8
6 or T seconds 9
8 or 9 seconds 0]
10 or 11 seconds 1l
12 or 13 seconds b

14 or 15 seconds

Present Weather (taken from NODC Publicati

Code

figure

O XN OV EFWN O

Clear (no cloud at any level)

Partly cloudy (scettered or broken)
Continuous layer(s) or cloud(s)
Sandstorm, duststorm, or blowing snow
Fog, thick dust or haze

Drizzle

Rain

Snow, or rain and snow mixed
Shower(s)

Thunderstorm(s)

16 or 1T seconds

18 or 19 seconds

20 or 21 seconds

Over 21 seconds

Calm, or period not determined

on M-2) WMO Code 4501

L B, U
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OBSERVED VALUES

STATION Q01
TATGOSH ISLAND

CRUISE 0OS1

CNAV OSHARA

24

5 DIR

WIND VEL
DIR 24 SWELL 4 DIR 27

02
2

WEA
SEA

W SNOG 283
WTRCLR SECDI

NG 124=51
7

LAT 48=27 N
«2 WET 6.1

1
7
VIS T WIRE ANGL

NN -

(= ]. 18

CEPTH TEMP SAL SIGMA=T = = = =« (OXYGEN = = o =
ML/L MGA/L AOU SATN

CsSTY

nomin
oo

M~ OM
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o000
o @& 0 0

(ololele]
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nnnn
e 09
o000

b L al'A]
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09 00
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o=t 00 0O N
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e 00
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[alaaTaalaal

ONDO
OO N
o & 0 @
e~~~

NN O
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) gl gl o
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it 0
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SO~
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o e 0 @
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©o o0 e

o000

(=L Il 3]
Ll o]y )
o000
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20 00
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[ I I ]
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ol et pud oo

o el o ool

0.163 0.436 27

6.38 33.984% 26.72 1.83
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BIOLOGICAL DATA

STATION 001

CNAV OSHAWA CRUISE 0S1

SAL

DECK=]

PRODUCTIVITY

LAB=I

DEPTH CHL=A
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* 000
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s0 00
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WATER COLUMN VALUES
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INTERPOLATED AND COMPUTED VALUES

STATIGN 001

E(S)

CNAV OSHAWA CRUISE 0S1

VAR
RATIO

E(O)

>
X ot
ox

POT
ENERGY

Y

SIGMA=T

SAL

E(T)

TEMP

DEPTH

"
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° 0
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OOt
Q000

* 0000
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* 000
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o0 00
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OBSERVED VALUES

CRUISE 0OS1 STATION 002
SNOG

CNAV OSHAWA

SECD!I
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INTERPOLATED AND COMPUTED VALUES

CRUISE 0OS1 STATION 007

CNAV OSHAWA

POT oxy E(O)
ML/L

ENERGY

E(S) SIGMA=T SP VOL GEOPOT
ANOMALY ANOMALY

SAL

E(T)

TEMP

DEPTH

VoM
oMo
s e
e ol ot

oNO
(=]=]e)

(I
(=]l

oo
QO P~
°* 00
0O

oONO™M
(ololal]
C 600
cO0O0

QOr-O
QONIN®
o000

o000
[=lolale]

NN
38 00
NN
OO
NANNN

nONO
v ol ol g
v e uve
nnnn
aNANNN

OmOO
(ololelel
000
e 0 00
Q000

P~NOYO
1o, Jo
[l gl g
L )
NANINN
[aalaalaalag)

OO
(o] lo]
e coe

000

%

P OP-
V00O
[
oD

(elelole]
0N OO

VW ¢
OO
e 0 00
0000

noITo
OeQO
* 000

(olele]s]

MO M
oOMO-¢
6t 0y

00N

P et NN
MO g
® ¢ ¢ O

OO mey

M=
&P~ 0
=N
)
0000

O VN0
e o e
TN
OO0
OO et ot

JFONS
—
® 8 2 @
VN0 o
NONNN

[ LX)
O d O
[elelols
e 0 20
(e]eleole]

AN
~ 00N
nnno
e 800
NN M
[aalaalaalanl

—NOO
o000
o o0 e

0000

VOO~
L 17ale J75)
Veoo
O P

onoo
nN~0n
=t ot

oonin
Nt 0N
[N
e lal~]=]

MNNS
(=]elola)
¢ 000

(o]elale)

et ot o ALY
-l d e
Yy .0 3

OION Nt

]3]
QYrO
T 0 L 9
MmN~ N

]

onNoYv
30NN
K alal g
00 c o

(slelele]

O 0o
oo
WO =t On
NN
 lalale

NO D~
TR oK 1. o)
¢ c o<t
VOO0
NONONN

Qi et (N
0000
0000
)
(olololel

O00®
(X £-ad"a)
0O
s e e
alaalaak 4
[aalaalaatoal

QO =it
(e]o]o]al

e 000

0000

N
AOM~

000
P00

000
onoo
NN

O
DO
o 0 0 0
000Om

~tNO
o000
s 0

olola

+*
Loon
NDMM
o0 00
-OO00O

NOrn
M0 ®
e e e
@ & o= O
~ON AN

~NDON
nNovo
DR Owt
e 00
OO wted

o
[ I
[ Todned: -]
~O O
o omed

$ O~
0 OmN
c o o0
Ot~
NN

COOm
0000
0000
° 0 00
o00Oo

O 0NN
i o (7 O
—tomi NN
o600
CE AL 4
halaalaaYas]

O=ON
(olelele]

¢c 2 0 0

(o]olele]

NN
TDNM

0000
nee®

(elolale
elolole]
NOM~0

VN0
ON
[ 2 BN
W\t N
=N

% % ¥
NNo
gk o
* 00
o000

=,

Q00
(LK)
(ool

QWN®
NN
Aadn
()
T
alaa gl

= )
Oerdod
K

(=]l

r~0®
oNO
()
NN ot

[e]ale
(olole]
oNn
[l le]

SURFACE TEMPERATURE ASSUMED FOR PURPOSES OF INTERPOLATION.



OBSERVED VALUES

STATION 008
LONG 128=32 W

CRUISE O0S1

CNAV OSHAWA

ELHU_83 WTRCLR
(S) 26430,43

N
4 R
NGLE

SIGMA=T

¢ o

1
4

OXYGEN = = = =
ACU SATN

MGA/L

ML/L

SAL

TEMP

DEPTH

csvy

O =N
onoo
XS L2l
o & 00

NN
MAAmN

o0
[l

" 00
.11}

(=1 4.0 ]
-

ouf guef puf ol

alaal'sY' 5l
[e]alol Y
=t o ot

no oS
-t i (N OO

o000
[

(elelele]
(N

v gt g ud

==t N O

’—/

N O
Lo L)

N O O
ONO—
SNNY
oo 00
QO00

MO O
DM
- O 00
* 0 0
(o] elole]

OO ON
-0 N
e 0 ¢ 0

NOOQCO

(=X & -Lal
P ON i ()
s 0 00
PRl d
NONONN

Nt N O
L el A
ocoNnNm
e 0 00
a2l & & ¢
Lalaalaalagl

oV
W\ et ot O
¢ 0 00
L 1o ]

NN o ot
OO
NSO

NN

34.494
34.539

« 715
34

NN

e
& =

ol o



v ALUES

AP ETD

1%
o

oM
A

BIODLOGICAL DATA
PERCENRT L YCLHY

INTESFDL AYE ©

SAL
oA

]

32.506

STATION CO8
SOLAR RADIATION = aM 152

S INCUBATED AY 50
TYATLCH

1

<

CRUI SE 0S1
asl

PRODUCTIVITY
INCOMI NG

DECK=1]
CRUISE

CNAV OSHAWA
LAB=]

DEPTH CHL=A
0.42

CNAV OSHAWA

MESSENGER TIME 0615

C

Q-
>a

ECO?

0 ¥4
ML 7L

T

ANOMA. v ANDMB ,

GE TP

sL

SP v

SAL

E(TY

TEMP

DEPTH

oMUt
oaal¥e
CENC

QOO

C. L"" [ &

E AN 1]
WO D W
ANNOE

[LaRn VIS (o
4 = s g
[ R
[T TRV S XV
oo

Toeymnis
(PR IS L)
QOO
v & 4 v

D200

CXO T
[aalaa X B ¢

Y J 40
eyedONV N
r e e,

Q0O
QOO
P

[o]o]d ]

-

[« oXo B oo
N
e &6 0 O
0 W @O

elololo]
N

LvVRLC
1~ O®
v v & &

QOoCQ

T2ITXO
QO
o o 0

Q00

O ontif" ™
TR A v1
R
O ey

reNOC
O

L T A Y
e Tun FEEES

2 rredn
2 sl .
BN YaNT, o)
Jov e ®

GOOO

[B¥Ea¢X) AT ¥
b oy A T off o
Ot NG
OO IN 7Y

[@17aY olep]
PTENAENE 4
I

AT ATV N

[aVI RV EaNIRY]

cOxXe
[ REP e P
2G00

e . - .
D000

- Qo
Looo
2l sl el
< v .
NN AMm
[LaXaataslaal

[C R Al 4
0000
¢ I 0o o

(alelele)

NeTo XX 20
U ~0
9 & 00
[ oY X3 0

QO2Nn0C
ne~Oon
]

Q=0
or- R

S e v o

LOOOo

AR Eandy ]
0000

e 6 0 O

QOO0

N~ O>
ioaR el of )
+$ 2 9 .
ON N el e

g OUND
(e MENA
« + 3 @
T N

o=

CoTeD
HE (_\F"
U O
3 .
OO

PRI I o)
- e ¢ 9
reNnGg
Ny ey

- -t ! e

M LO
nL~

- [
OO0
(NN

aono
(ol i)
QOO0
€ ¢ v 9

2000

W\ DN
OO
rOORC
LI
ANOL
0aYaalatTan)

F € emiN
[elalals ]
@ v U b
(olelalel

O et P et
Y P st F
« & 0 0

M~ 0 on

(aJelale)
onoo
INONM S

Ot N
r~F-
s v 0

[>]ele e

ANt
(e]elo )

o00O

O P
I~
. - 08

Q000

or-0N S
L=
¢ v ¢ 9
L X a Tl
— O

Nl T a 17y
REalAR ¢
WrO -
- ¢ 8 0
OO o

AR doalat]
" .o s
-\ F DO
QO

ot b

o=t N P
€D ot ot ()
PR |
[ ol B 0 d
CINONN

ot et ot (N}
elolele]
[elolele)
KRR |

OO0

[kl ]
OO
= et (2] 00
¢t 00
LA 81
[aalaalaalanl

et ooy ol (N
Q000
e 0 0 9

(o]olele]

N -0 0
O & ~4 0O
LI I
LA 4 s

olololel
o000
N Or®

OGO »
oo~

| I
[e]ale]

et O
[olala)

(ole ]

Mt O
Dl & ©)
s 00

(alele]

P~
o
¢ 00
NV~
noo

LaalaVT )
- 00
~$O

EEN B
s

O U ot
v o0
P~ O ot
~00

oo~
mEn
e o 0
~r~r
L YTLY

TN
000
o]ela)
v v e

wle o]

NNO
oo
TN

908
T
[salaalaal

-t e O
(o]o Lo
v o8

QOO

nao
3O

L A
[aalaa Y]

olele]
000
oN
el L

SURFACE TEMPERATURE ASSUMED FOR PURPOSES OF INTERPOLATION.



OBS ERVED VALUES
S ATN

OXYGEN = = = =
AOQU

STATION 009
MGA/L

ML /L

SIGMA=T

L

CNAV OSHAWA CRUISE O0OS1
SA

TEMP

DATE 14/03/63

BAROM 08.
CST DEPTH

CLOUD TYPE

4
000
ot et ot

L]

(ole (=]
"0 0

o000
s

b Ea-d =
OO
0 ONO
e 000
(olelelo]

O+ ON
~ O~
[ 2 2N 2N ]

0000

MWK

onoo
-

et gl ol o

NI e
oooo
ot ot

et omd) gl

33.702

o=t O\ ON

27

NONNN

=0

on
o0

(o]

O
no
o0

(K

0
o

0.63
0.97

nwe
no
L 2 ]
~r~
NN

34.505
34.552

-58
«22

NN



28

%12 Wd ZST WV = NOI1vVIQvY YVI0S INIWOINI 6%01 3WI1 YIONISSIW
S3NTIVA NWNI0D YILVM = »8°06 86°61
9eH°2¢ 01°0 8¢ "0 %S
LZ2%°2¢ 0L°0 L€°0 L2
694%°2¢ 99°y 9¢°0 8
12%°2¢ oL°2 6€°0 0
I1=3J30 1=8v7
s ALIAT1INQOYd VelH) Hid30
v1iva WII1907018 600 NOILVLIS 1SO 3SINY) VMVHSO AVN)

.ﬂ;



CRUISE 0OS1 STATION 009 INMTERPOLATED AND COMPUTED VALUES
SP VoL

CNAYV OSHAWA

az e
-
>«

oxy E(O)
ML/L

POT
ENERGY

GEOPOTY

ANOMALY ANOMALY

e(s) SICMA=T

SAL

TEMP EL(T)

DEPTH

0.99

(ololels
(ololels]

o000
QOO0

VONY
~
e 0 09
0000

Q=i oM
COQ~
o000
0000

o®OMm
ONND
0000
LI D
(=lals]e]

OoMmo
e 000
YT .
P~
NN

NS ON-
oo
o000
(e]lele]e)]

QONO
OQO =
00 0

(o]lolole

M QS
~rOnN
s 08 0
VOO ¢

O o=t Or P
Mneno
o000
OO~

LY LY
Mo~
O\ N OO
[ I N I
ocoo

(1oL 1o ]
*® 06 0 0
~Nma
[add 28 °)
NN —

O\~ a0
NN
[ I N Y ]
nnno
NN

NO M -
[elolole]
(ololela
T 00 e
0000

NV N
a2
-0
¢ 000
NN
[aalaalaalagl

QO~O
o000
s e 00

(o]olele

VSO

TLOVO
(R
(el ld

onoo
n~own
ot

N an
OO~
)
~O00

NN ot ot
0000
s 000
(olelole]

N o
@NO®
o0 0 0
NN N —

el e
orNG
e 0 00
L ATalada)]

ot

~O S ©
BN On e
TN
N

Q000

~NONS
)
2Lt
O Nt
ool el d el

N i 0
OO0
e s 00
VOO0
NNNN

OVNP-
N=O O
00O
)
QOO0

alalales
CONNM
oo
e 0 00
MO
halalaalaa]

TOMS
(olelelel

0000

OM =t
VO MO
a0 & 0
O

QO0OO
onoo
NN

o=t GO N\ -l
BOCO
e 000
o000

OO«
o000
2000

0000

-1k o] o
=i DN
e 0 0 0

=000

N~ANO
NN PP
¢ 000
(a2 X]
NN

ND OO
mama
DO Om
s 0 8 0
OO mimi

Lol al g
UK
*ONY
OO0 ®
—tomd

NN~ D
OmiNN
[ 2 B B
~herepe
NN

POt g
OO0
(olelole]
¢ 0 0 0
o000

oNO®
ninNno
OmitNM

o0
.04
MO

Ll A l==]
0000
0 0 e

(e]=]o]a

CO®M
At O\ P
[ I B ]
Fram

[=]=]lele)
0000
noM~®

Wi
oo
s 0

(o]o]a)

om0
o000

900
(elela)

NN
(L g
(K

(=)o le]

Omimi
O 0=
o 00
N0
noo

MmN

orm
NEO
e e
vt gt

a1l 4
v 80
0O
~00

o~~

* 00
~Pepe
NONN

= Aol
000
(=lela)
()
(o]l

MmN

adin

00
e
[aliatys)

OO
(o]o o]
* 00
(=] =1o]

O Oon
o
00
MANN

(olele]
(o]l
onNn
i gt ond

SURFACE TEMPERATURE ASSUMED FOR PURPOSES OF INTERPOLATION.



OBSERVED VALUES

SNDG

STATION 010

CNAV OSHAWA CRUISE O0S1

WIND VEL 22 DIR 28
SWELL

DIR 28

NS

'Y
wwn

SECDI

WTRCLR

130=00 W

SATN

MGA/L AQU

TEMP SAL SIGMA=T
ML/L

DEPTH

CST

nme

wnn
¢ 00
[o]ole)

@

onoo
-ty

el g gl pd

32.5643
32.473
32.469
32.469

8.82
8.84
8.84%
8.83

ond o ol g

O~
NN~
ot el gt

—d i O\ ON

st QNP
(ol Tal: o]
NS~

NNNN

NN

Py



BIOLOGICAL DATA

STATION 010

CNAV OSHAWA CRUISE 0S1

DEPTH CHL=A

SAL

DECK=]

PRODUCTIVITY

LAB=]

32.464

0.17

Qo

PM 150

INCOMING SOLAR RADIATION = AM 149

MESSENGER TIME 0635

AS INCUBATED AT 50 PERCENT LIGHT

INTERPOLATED AND COMPUTED VALUES

STATION 010

CNAY OSHAWA CRUISE 0S1

E(0)

oxy
ML/L

POT
ENERGY

SAL E(S) SIGMA=T

E(T)

TEMP

DEPTH

[

1.32

0000
o000

000
(e]elele]

O mm
0000
s 080
V000

O OM
OO~
0 00

(o]elola)

(=1 do X 4
oNN®
(o]o]o =)
s 0 00

0000

Ao\ O
e 0 00
Ll ale
Ladad ad
NN

NN
—tomd O\ N
s 000
AN
NN N

QOO
OQ=~0O
0000
s 0 0 0
(o]~

00 oM
VOO ¢
TN
[
NN
Lalalaaloal

(===
000
00

000

*

NN
ol 212 -]
L I B ]
oTroo

[e]o]e o]
-\ M

(ololole]
oCcoo

9000
0000

WOOM
0O~ O
o0 00
0000

e AN
MOLO
¢ 0 & 0
OQmim\

OQwtre
8 ot QO =~
Il L 4
0 00
0000

0VMOon
¢ 0 0
*O00O0
P00 @ N
NN

onoo
O~Oon
o=t ot

NP OM
—_ONO
[ ]
e QO

NO =N
O=O00

()
(o]olelo]

-t PNV
O rtomi
[ 2 B B )
FAMNN

NS
[k Zaal-]
s 0 00
T OON

-

- XLl 4
(=] -2 dod
NN oM~
(L)
0000

o0 oN
00
o~0O®
& O -
Y el

PO
V=0
e 0 00
VOO0
NN

OmOnN
- POO
0000
[ 2 N BN ]
[elelale)

CcOLO
PN O
oo
o0 00
Laalaalan oyl
MR

LAl £ K 4
O=~00
o e 00
0000

M=
WA O
* 000
OOoN¢

0000
onoo
NN g

NN
" O@M
N
(olelele)

—NN
0000

s 000
(o]olole)

~OONO
NP3
e 00
~QO0O0

NN
tal=1"2]"s)
[ 2K I
OFOr~
i\ O N

NN
VO ®
ORO -~
v e o0
OO =it

O\ ot

® 8 00
*ONO
(=]=T. X )
-t

Nt O
OmitNN
¢ 0 0 0
alad ad
NN

=t 00 F ot
0000
Q000
e 00 0

0000

vt 0 oot et
MNNO
OmtNm
[
(S48 4
[aalialaaYaal

- 0MO
0000
s 0 0
o000

Ot ON-
L alad
s0 20
$AAM

Q00O
o000
[TalY- 1. o]

[ L=lTy)
ocoo
" 00
OmO

OO
(ole]e]
s 00

(o] )

NN
Mo
s 00
[=]ele]

MNO
LeDaalyY]
s 0
NOM-
noo

MO~
v e
VOnN
[t d <]

orun
LA L))

[ I I J
[ S
NN

ot ot
Q0
(e]ele]
[ I ]

Q0O

TN
ono

L L A4
F)

L84
[alaalaal

o000
[ lele

00

(o]ele]

T~0O
MOWN
s 00

[o]ele]

o
et ot oot

SURFACE TEMPERATURE ASSUMED FOR PURPOSES OF INTERPOLATION.



OBSERVED VALUES

SNDG

STATION 011

CNAYV OSHAWA CRUISE O0OS1

SECDI

T 47=02 N

WET 7.8
WIRE ANGL
SIGMA=T

OXYGEN = & o« =
AQU SATN

MGA/L

DEPTH TEMP SAL

CSTY

a3 4
o000
ot gl ot

ol grat gt g

L 0.8.4
QOO
ot et et omd

MO+ M
NN
=lol=lo)
¢ o 0 0
= lololol
tree

o laad sl A
Lo1--1-.1. .}
Bann
" a0 e
0000

o~Oo0
nnown
s e 0 0

V000

- O
ON ot () o=t
ter 00
[al'al"al" )
NN

~ANO
Lad'A =)
nnown
se 0 0

NNNON
aalialaaYonl

TN
NN
s 00 @

oo

~aeo
NEO®

o g sl gl

DONO =
o X -1-<1 04

Ne=O O
ot OF et P
OO mte
e 000
(alelote]

MANS
O N
NS ¢
LN I N ]

[=]elo]al

oermn
A~ e~
[ 2 B N ]

onne

T~
MONe

Ve
nooo
NONNN

AN
ot od F O
O™ O
¢ v 00
[y Lalaalhal
MmN

NN
NN
"0 0

OV

-
- AN
ol ol o oud

=t OOV

32

NN

34.564
34.587

« 66
«33

NN

NN

MmN
-t ot

NN



°*NOILVIOdYIINI J0 S3IS0duNd ¥0d4 Q3IWNSSY JdNLVE¥IAW3IL 3IvIuns

O0ST Wd 6%1 WV = NOILVIAVY ¥VYI0S INIWOINI 9121 3WI1 ¥IINISSINW
SINTIVA NWNIOD ¥3LVM = 21°69 89°11
206°2¢ 80°0 0Z°0 %S
66%°2¢ %8°0 ee°o L2
€06°2¢ 0o8°¢e £2°0 8
105°2¢ 89°¢ 2Z*0 0
I=%J30 1=V
vs ALIAIL1INAO0CYd Ve=THI) H1d3I0
Y ivad WvI1907018 1Y9 NOILVLIS TSO 3SINYD VMVYHSO AVN)



INTERPOLATED AND COMPUTED VALUES

CRUISE 0OS1 STATION 011

CNAV OSHAWA

<=
>«

E(O)
ML/L

oxy

POT
ENERGY

GEOPOY
Y ANOMALY

oL
AL

SAL E(S) SIGMA=T SP V
ANOM

E(T)

TEMP

DEPTH

allalial
o~

(L
(o]e]e]

(olelele
(=lole]a]
s 300
oo

oNO O
nonn
¢ e 0
VOOV

OO
OO0~
s 8 v &

OQOCOo

OO
O NN ®
0000
¢ 000
o000

O =N
e & ¢ ¢
-OOM
@® O~~~
YLV,

NV ONO
-t om0\ N
LI I N
nnnn
NNNN

O NN e
0000
[e]olele]
L I )
[e)elole]

O N D -
[«R 4 -1
[[aX al" aT" 2l
o0 0
NN
LalaaliaY .

-Q0
Q0O

000

»

QDN

NN
O

oo

0000
=N

il L A
~oown
¢ 0 ¢ ¢

0000

Om=OmM
(=lele o)

¢ 0 0 9
(=]olela)

O —~O*
nOovY o
o8 . C
VOO N

D o=t F O
MO D
-9 6 0
OO=~N

ol ot et P
Q0
Lala [aVaa
-0 =

¢
0000

TOIN
.- 8 6 v
OO ®
~~~0
NN~

QOOM~
Nt N N
o & o ¢
["aRaY' R )
NN

VN ©
QO ot
[e]e]eole]
® 0 ¢ 2
[e]=]e]o]

DOON
OONO
wann
o000
NN
[aalaatod Yon)

oNL O
QOO

e J e 0

(=]o]o )

aloal"a Y.
NNO -~
)
(ool gl o X

onQo
nr~on
ol ousd

NOON
SOoO®
o000

~000

=t O M\ pt
~000

v e o0
(elolele]

PO ®
[+ ooV e XX 4
0D
[aalaalav e )

—d (0} et 0D
NDOM~O
C o6y

R &' alodyY)

NN N
~rom
TNOr
v e,

(wlolole]

FOmO
v e oe
—tt~ @O
N~
Ll ol

O et et O
Or-0o
e 9 % 0
V000
NONNN

VOO M~
~OwmO
QO0Oo
[

osco

W00
oOOoN
(+ 1ol ] o]
I
laalaaLaakt 4
[aalaalaalaal

@ = O N
(=]olale)

s & c 0

0000

0™
AN
o000

VNS

olele]o]
onoo
NN

=t ON ot
ol ool ]
e e 0
[o]olele]

O NN
(o]elele)
]

QOO0

nrersey
o]TaL & 4
s 00 0
o000

N DN
NOWO
s 0o 0
ladoals X' )
NN

MO
M
DO
© 0 0
OO mtet

NN
" 000
OOMPh-
ooo®

M al=1
Ot
e 0 0 @
T
NN

QO miem
o000
0000
900
(e]olole]

NN
L2 g=l'y)
QNN
¢ 0 00
T
M

nnOooOo
0000
000

Q000

VOr~N
NOMN
"0 00
L & daalag)

0000
(elelolel
NOMD

=t @O
oM
* 00
OOm~

-t ot O
000
o 00
[=]ele]

O =r
Lo
00
(===

~oo
M~ orn
[ 2 BN ]

noo

Lolal -
QN
(2l 4]
® ¢ 0
]

¢ 00
nno
~on

O et

L N0
o0

e~
NN

o O®

(o]l
s 00
(o] =1o]

O
Lad - al o
2k 47a)
"0 e
L& & 4
M A

d e O

0o
00

(=]=]]

- QM
-t O
s 00
Mo

(ol

o NN
ot o gt



SATN

OBSERVED VALUES
SECDI

SNDG
AOU

WTRCLR

WIRE ANGLE(S! 15,12,18
OXYGEN

STATION 012
LONG 130=00 W
RELHU 99
ML/L MGA/L

CRUISE OS1
SIGMA=T

CNAV OSHAWA
SAL

TEMP

DATE 16/03/6

BAROM 96.

CLOUD TYPE
DEPTH

CsT

ol gl g pd

LAl il
ocooo
ol ol gt

Ot
ol ot O\ (9
0000
s 000
o000
1N

iy ™
o211 ¢
nunnn
se e
O0Q00

VOLD
NN O
[ XEX

V000

onm~o
N ot AN
s 00
nann
NONNN

[T T,
v OO
NN~
e e

NN
AN

ovoON
(2L £ 4=
2000

oo ®

ooND
N~

el ot e N

~rNoe
MO

VOO
A0S
QNN
[ N B B ]

(a]olele]

oD~
NN
ALMmm
¢ ¢ 0 0

(elelale

N~ D
O =ty O
(L)
nnem

onsn
oNnen

o000
©00O
NN

000
K 2l p)
[t dad
s 00 0
Lalaalaalaal
MMM

TVLO
OO0
s 00 ¢
Ll el -]

NP D ot
NSO

ol o} punid g

NN

BIOLOGICAL DATA

STATION 012

CRUISE O0S1
PRODUCTIVITY
DECK=]

CNAY OSHAWA
LAB=]

DEPTH CHL=A

=t ot ON O
OO ot ot
[ I B BN )

o0cCco

O~
NN

PM 150

INCOMING SOLAR RADIATION = AM 149

WATER COLUMN VALUES

10.56
MESSENGER TIME 1927

APV N WL



INTERPOLATED AND COMPUTED VALUES

CRUISE 0OS1 STATION 012

CNAV DSHAWA

E(S) SIGMA=T SP vOL GEOPOT POT oxy E(O) VA
ANOMALY ANOMALY ENERGY ML/ RAT

AL

E(Y)

TEMP

DEPTH

(1o
o
K

(w]e)

OO0
(=]=]o o)
000
0000

noor®
L o] aXk JX
¢ 0 a0
0000

ONOM
OO~
e 0 0wV

lolelele)

oo~
OoONN®
(o]olole]
€ 0w
ololale]

oL®o
* 3 v
MNOND
O VDO
NN

K dad'ale)
vt vl md
e s 00
nnuvan
NN

[=1=Taloal
0000
(e]alele)
* ve e
0000

Mmoo
& O\
nnno
O
NN
OO

Q00
(=lole

9 00

(e]elo]

hod

~Oor~0
<+ AN
* 000
oo

0000
[aadd L]

QOO
o L- 1. . ]
@ ¢ 8

(o]atele]

el pd o O\
Q000
s 000
(e]elole)

~OVO
nnoo
P02

ooon

VNO -t
Mo~
e 0 % @
QOm=tN

NS
L Laint.d
—~NONM
[N
[elelele]

~N OO
¢ & 00
T OO
O3~
NN =

$ OO0
N ON
o0 00
[Tal’al'aX")
NN

oomye
0000
o00Q0

00

0000

MNMO
SO~
NND ¢
[ 2 B )
NN
AN

OO ol
(o]ele]e]

LI ]

[=]elela]

A l=l-
TEAOON
)

oor~0

(o' Jele]
[al Jallsl
=t et

e~ O
I ONON
[ N A )
= OO

ot F =
o000

2000
Q000

Vet O
OO
e & ¢ 0
N AN =y

~eng
~OP N
2 3 20
o

=i

VO ON
VNOm™
TN OM
R
[elelole}

Talad ot o]
U 3
lad =L
L daalal
o gt gt et

WO N
(Talad e
e 00
O VO00
NANNN

CNO e
oNOO
(e]elele]
"0 00
(e]elole]

O Nearhy
MmO
[ Jeded ol
9 0 00

MAAg
[oaXaaloaT,}

N Q= O
Qo000
¢ 000
o000

OO =
O\
e 0 00
oone

o]olole]
onoo
NN

ot F o=t
oud QO =i
e 0 0
"o~
ot o N

Ll AL
(=] ol
s 00

oCco

NOM-
o
00

(=]o]e)

P~
N om
[ I I ]
~nO
~eyen

DU
g ala
orO

* 0 c
OO=

O
[T
oM
-0
ot ot

S
(o))

ASSUMED FOR PURPOSES OF INTERPOLATION.

L
[

RATUR

SURFACE TEMPE



OBSERVED VALUES

CRUISE OS1 STATION O13
SNDG

CNAV OSHAWA

SECDI

WYRCLR

3

o @)

G 130=00 W

C

A

- @ = = (OX-GEN
MG A

TEMP SAL SIGMA=]
ML /e

DEPTH

CsSY

[anad¥s s X2
coCo

-

FoLIN7a X\
—cam O
S YA TR
w o o«
QOO
Tt

N SSK T
[ o
[ValValVallal
A
ool

2 &l
L2 & gl

DLOL

[aAI oY\ ATaV]
- o= sam N
20 6 -
wane
NOANNN

NN O
f~~ao
[al'al"aR ¢
. & 20
NN
Mmmamm

N falal's
~r—pr
I ]

oo

onex

ol o=t puf gl

it NN

[SIS1e W)

a e oy
l‘,")Or‘d
Olww

OO Lo
s bl
[l s 4 JCS RS
FalV SN N
FalVartN ey
D B N
SO0

oor

L AT 4o IR
[

LOOO

NOEIN
= o, p 4 et
» 8 ¢ 0
' aXV g¥ o
NN

Tal" ol o}
PP
¥ rnn
“© ¢ 0 &

NN
[adYaaTaaTaal

F-J D
Po PP P
e % @ &

oo

O™ g
NSO

-d =t el gl

A

[ga¥> 4]

[ X ]
- 3

=y o=y

JES

.
e

CTEL VAL

(oMp

NTERPUL ATED AND

STATION O:153 X

UNY

0s1

CRUISE

CNAV OSHAWA

o

O ¢
A X
oc

S X -]

ELTi SAL 2

TEMP

DEPTIH

oNR-O
-1
L
ey e O

SO0
QO20
K

lelolulo]

L Ul o
I X 2 Yo

< O%D

OOy
OO

o
CcCCcoD

fesEn 3. €1 28
Tl @
DT

OTIo0

©N~T
[N
2 B
[s8-01s of o
[aFEaYEEW o)

faa et Ta ataN]

e pg -

["RY" a¥ValV o
3 W

CriQd O
(SN lode]
OTOO0
¥y e w @

QOO0

2R & 4"
~ @O~
[FaRVaRVAT Vo)
- o w N
NNy
[aa%aaYadlonal

SONC
QOuo
B

5000

LA NR
[N
T e 0 8

oo

DOoCco
—t N (0

ooN
-~
e 6 ¢
QOO

=N
CoOo

)
(o]a e

O
Mngm
v 6 @
OO0 O

[adanlad
MO

§ v
DO =

4 Lo
&~
-\
* v <

QOO

[ )
aor
D~
NN

NOO
-t (N
L
nnn
CaONN



38

AN3I%3d 001 30 OGVILISN! ALISNIINI
AHIOIT IN3DY3d O0S L1V A3LIVENINI SYM 3NIVA ALIAILINOOY¥d ONOI3IS 3IHIL
192 Wd 002 WY = NOILVIAVY ¥VIOS ONIWOOINI S%90 3IWIL WIINISSIW

LY 0
1e6°2¢ y8°¢ §2°0 o
1=3%J30 1=9VY7
s ALIATILONA0OYd V=TH) MHid3a

M 20=0€1 9NOD N O0%=5% 1V

€9/€0/91 31va
viva 1vJ1901018 Vel

NOILIVLIS 1SO 3SIN¥D VMAVHSO AVN)

,“.'



OBSERVED VALUES

SN

STATION 014
ONG 130=00 W

CNAV OSHAWA CRUISE 0S1

WTRCLR

SATN

ML/L MGA/L AQU

SIGMA=T

TEMP SAL

DEPTH

CsT

o o gl ped

ot pued gt pund

anNn
MO
Ot it
)
[e]e] o)

D N ey
onae
U2l & g
e s 00

0000

0O~O
VOM ¢
s 00 0
"alat & 4

ot omd N ON)

39

NNANN



BIOLOGICAL DATA
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